ABSTRACT
than male rats. Phillippo 8c Hinde (1968) noted a general tendency for the male rat to respond to calcitonin better than females at any given age, but the dif¬ ferences in the response were not significant in all their experiments. The same investigators demonstrated, however, a synergistic action between oestradiol and calcitonin in intact and castrated female rats.
In recently published experiments Ogata et al. (1970) found that testosterone treatment greatly enhanced the hypocalcaemic response to calcitonin in male rats while the effect was less pronounced in female rats.
The purpose of the present investigation was to examine sex differences in sensitivity to calcitonin. The effect of short-term and long-term treatment with oestrogens or androgens was investigated both in intact and castrated rats. Recovery from hypercalcaemia was determined in male and female rats of various ages. Finally the thyroid content of calcitonin was determined in young and old rats of both sexes.
MATERIALS AND METHODS
Wistar rats of both sexes were used in all experiments. The animals were given a hemisynthetic diet containing 1.4% Ca and 0.9% P, Altromin®. They were kept fasting for 16 hours before the injections of calcitonin or calcium.
Porcine calcitonin was purified according to the procedure of Tenenhousc et al. (1965) . The (Wilkinson 1957 
Experiment 5
The calcitonin contents were measured of thyroid glands from female and male rats at various ages. The thyroid glands from groups of 5 rats were removed under ether anaesthesia, pooled, weighed and homogenized in cold 0.1 HCI (1 ml HCI/mg thyroid tissue). Two to 4 dilutions of the thyroid homogenate were assayed in 6 male rats (weight 100 g) at each dose level.
RESULTS
The serum calcium levels were not influenced by castration or treatment with gonadal hormones (Tables 1 and 2 ). As can be seen from Table 1 all three groups of male rats responded to calcitonin better than the corresponding female rats (oil-treated: < 0.005, androgen-treated: P<0.01, oestrogen-treated: < 0.001). The short-time experiments with sex hormones showed a reduced sensitivity in oestrogen-treated rats as compared with the control animals (males: < 0.05, females: <C 0.01) while androgen treatment did not affect the response to calcitonin.
Treatment of intact and castrated rats for a longer period with gonadal hormones changed their sensitivity to calcitonin considerably (Table 2) . Oestrogens thus, in all rats, significantly reduced the response (P < 0.001 in both groups of male rats and in intact female rats, < 0.005 in castrated female rats). Androgen treatment enhanced the hypocalcaemic effect in (Table 3) . Oestrogens significantly inhibited the growth rate in all groups of rats. Strangely enough the intact male rats treated with androgens in this experiment showed a retarded growth rate, as compared with the control rats. In other experiments, carried out in a similar way, we found no differences in the growth rate between these two groups of rats. Fig. 1 shows that there was a good correlation between body weight increase and the response to calcitonin (r = 0.86, < 0.001).
No sex differences was observed in the hypocalcaemic effect of calcitonin, provided the rats were compared by age and not by weight, as shown in Fig. 2 . The same degree of hypocalcaemia was registered in the 3 youngest groups of rats of both sex (aged 21 to 42 days), while in the older animals there was a linear decrease in sensitivity with increasing age.
An intraperitoneal calcium load was followed by an acute rise in the serum calcium. The load was dosed per g body weight and resulted in a higher degree of hypercalcaemia in the old rats (11-week-old) than in the young animals (4-week-old), Fig. 3 . In the young animals, the rate of return to normal and even subnormal levels was much faster than in the old ones.
The serum calcium values, measured one hour after an intraperitoneal calcium load to rats of both sexes and at different ages, are shown in Fig. 4 . (Bell 1967) , a fact which might explain the lower peak in the serum calcium con¬ centration in the young animals following a calcium load.
That calcitonin plays a considerable role in the recovery from hypercalcaemia can be seen from the fact that the serum calcium in the youngest rats, one hour after the calcium load, had reached values which were lower than the starting levels. This can only be explained by an increased secretion of calcitonin. In agreement with this it has been shown that hypercalcaemia reduces the thyroidal content of calcitonin (Gittes et al. 1968; Frankel 8c Yasumura 1970) . Cooper (1968) found a relationship between the sensitivity to calcitonin and the con¬ centration of the hormone in the thyroid gland, the less sensitive strains of rats having the largest amounts of intrathyroid hormone. Frankel 8c Yasumura (1970) found significantly reduced concentrations of calcitonin in 5-and 15-day-old rats as compared to 60-day-old rats, whereas the concentrations in 30-, 120-, and 360-day-old animals did not differ from that of the 60-day-old rats. We did not examine the thyroidal contents of calcitonin in rats younger than
